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(54) (Name of the Invention] 
Electroluminescent Lamp 
(57) [Abstract] 

(There is an amendment.) 

[Problems to be Solved by the Invention] 
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[Scope of the ClaimsJ 

[Claim I] 



Electroluminescent lamp that consists of a electroluminescent element, where a reflective 
insulating layer, luminescent layer, a transparent conducting layer, are successively 
printed on the back surface electrode and on the surface of the above transparent 
electroconductive layer a transparent electroconductive film is placed so that the edge 
part of the transparent electroconductive layer is exposed, and of a electroluminescent 
element where a reflective insulating layer, luminescent layer, a transparent conducting 
layer, are successively printed on the back surface electrode and on the surface of the 
above transparent electroconductive layer a transparent electroconductive film is placed 
so that the edge part of the transparent electroconductive layer is brought out, and the 
above described exposed part of the transparent electroconductive layer and the above 
described brought out part of the transparent electroconductive film are joined and 
multiple number of electroluminescent elements are placed so they are adjacent to each 
other and together with that the back surface electrodes of the above described multiple 
number of electroluminescent elements are connected to the electroconductive sheet(s). 

[Claim 2] 

Electroluminescent lamp that consists of a electroluminescent element, where a reflective 
insulating layer, luminescent layer, a transparent conducting layer, are successively 
printed on the back surfece electrode so that the edge part of the back surface electrode is 
exposed and on the surfece of the above transparent electroconductive layer a transparent 
electroconductive film is placed so that the edge part of the transparent electroconductive 
layer is exposed, and of a electroluminescent element where a reflective insulating layer, 
luminescent layer, a transparent conducting layer, are successively printed on Ae back 
surface electrode and on the surface of the above transparent electroconductive layer a 
transparent electroconductive film is placed so that the edge part of the transparent ? 
electroconductive layer is brought out, and the above described exposed part of the 
transparent electroconductive layer and the above described brou^t out part of ttie 
transparent electroconductive fihn are joined and multiple number of electroluminescent 
elements are placed so they are adjacent to each other and together with that the back 
surface electrodes of the above described multiple number of electroluminescent 
elements are connected by the stackmg of the exposed parts of the back surface 
electrodes. 

[ClahnS] 

Electroluminescent lamp according to the above reported Claun paragraph 1 or Claim 
paragraph 2 characterized by the fact that an electricity-collecting band is formed on the 
transparent electroconductive film of the electroluminescent elements, arid the exposed 
part of the transparent electroconductive layer of the adjacent electroluminescent 
elements and the brought out part of the transparent electroconductive film of the 
adjacent electroluminescent elements are electrically connected through the above 
described electricity-collecting band. 
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[Detailed Explanation of the Invention] 

[0001] 

[Technological Field of the Invention] 

The present invention is an invention about an electroluminescent lamp, and especially it 
is an invention about an electroluminescent lamp that consists of an airay of multiple 
individual electroluminescent lamps in order to respond to the large size scale 
requirements. 

[0002] 

[Prior Art] 

In the past, usually, the electroluminescent lamps 80, as shown according to the presented 
in Figure 7 enlarged cross sectional view of its essential parts, had a structure where on 
the back surface electrode 81 formed from aluminum foil etc., the reflective insulation 
layer 82 and the luminescent layer 83 are successively laminated as layers by printing, 
and a transparent electroconductive layer 84, which has been formed as a transparent 
electrode 84b has been formed on a transparent film 84a, is adhered onto the luminescent 
layer 82 by bonding applying heat and pressure (thermobonding) and the formed 
electroluminescent element 85 was sealed on the top and the bottom by the outer cover 
fihn86. 

[0003] 

Then in the case when the electroluminescent lamps are used for outdoor illumination or. 
signboards, road signs etc., a large scale is required. However, achieving a large scale 
implementation using a single element requires an extremely large scale installation, and 
the production level response is difficult and because of that usually, the response has 
been that the as shown according to Figure 8 (a), individual electroluminescent lamps 80, 
80, 80 that have been sealed by the cover film, are arranged or as shown according to 
Figure 8 (b) the whole body of the arranged individual electroluminescent lamps 85, 85, 
85 is sealed firom the top and the bottom by one outer cover film 86. 

[0004] 

[Problems to be Solved by the Invention] 

However in the case of the above described structure, electricity supply is required for 
each individual electroluminescent lamp and because of that the wiring becomes 
complex, and there have been problems like the problem that the joint endings of the 
mdividual electroluminescent lamps become parts that do not generate light, etc. Then, in 
order to solve these problems according to the description reported in the Japanese Patent 
Application Laid Open Number Hei-Sei 6-50294, an example has been disclosed where 
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the transparent electroconductive layer of a electroluminescent lamp that has been 
provided with a transparent electroconductive layer through printing, and the back 
surface electrode of another electroluminescent lamp are electrically connected through 
layer lamination at the edges, and the wiring in order to supply electricity is simplified 
and the joint parts are not parts that do not generate light. However, according to this 
method, there is the problem that the thickness of the laminated layer part becomes 
locally thick. Also, because of the fact that for the transparent electrodes transparent 
electroconductive printed layers with relatively high resistance value are used, when a 
large size scale is produced brightness variations are generated, and there has been the 
problem that it is said that this is a limitation with respect to large size scale applications. 

[0005] 

[Measures to Solve the Problems] 

In order to solve the above-described problems, the present invention is a suggestion with 
the goal to suggest a large-scale electroluminescent lamp that can be easily manufactured, 
through the arrangement and connection of small-scale electroluminescent lamps. And 
because of that the electroluminescent lamp according to the present invention is 
characterized by the fact that it is a electroluminescent lamp that consists of a 
electroluminescent element, where a reflective insxilating layer, luminescent layer, a 
transparent conducting layer, are successively printed on the back surface electrode and 
on the surface of the above transparent electroconductive layer a transparent 
electroconductive film is placed so that the edge part of the transparent electroconductive 
layer is exposed, and of a electroluminescent element where a reflective insulating layer, 
luminescent layer, a transparent conducting layer, are successively printed on the back 
surface electrode and on the surface of the above transparent electroconductive layer a 
transparent electroconductive film is placed so that the edge part of the transparent 
electroconductive layer is brought out, and the above described exposed part of the 
transparent electroconductive layer and the above described brought out part of the 
transparent electroconductive film are joined and multiple number of electroluminescent 
elements are placed so they are adjacent to each other and together with that the back 
surface electrodes of the above described multiple number of electroluminescent 
elements are coimected to the electroconductive sheet(s). 

[0006] 

Also, the electroluminescent lamp according to the present invention is characterized by 
the fact that it is a electrolimiinescent lamp that consists of a electroluminescent element, 
where a reflective insulating layer, luminescent layer, a transparent conducting layer, are 
successively printed on the back surface electrode so that the edge part of the back 
surface electrode is exposed and on the surface of the above transparent 
electroconductive layer a transparent electroconductive film is placed so that the edge 
part of the transparent electroconductive layer is exposed, and of a electroluminescent 
element where a reflective insulating layer, luminescent layer, a transparent conducting 
layer, are successively printed on the back surface electrode and on the surface of the 
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above transparent electroconductive layer a transparent electroconductive film is placed 
so that the edge part of the transparent electroconductive layer is brought out, and the 
above described exposed part of the transparent electroconductive layer and the above 
described brought out part of the transparent electroconductive film are joined and 
multiple number electroluminescent elements are placed so they are adjacent to each 
other and together with that the back surface electrodes of the above described multiple 
number of electroluminescent elements are connected by the stacking of the exposed 
parts of the back surface electrodes. 

[0007] 

Also, the electroluminescent lamp according to the present invention is characterized by 
the fact that an electricity-collecting band is formed on the transparent electroconductive 
film of the electroluminescent elements, and the exposed part of the transparent 
electroconductive layer of the adjacent electroluminescent elements and the brought out 
part of the transparent electroconductive film of the adjacent electroluminescent elements 
are electrically connected through the above described electricity-collecting band. 

[0008] 

According to the present invention, it has a stmcture where on the transparent 
electroconductive layer of one element of the adjacent electroluminescent elements the 
transparent electroconductive film of the other element is layer laminated, and because of 
that it is possible to suggest an electroluminescent lamp that is thin and also has a large 
scale and whose joint parts are not parts that do not generate light. Also, because of the 
fact that that it becomes a two-layer structure consisting of the transparent electrodes 
where the electrodes have been formed on the fi^ont surface side of a transparent 
electroconductive film, and of the transparent electroconductive layer that has been 
printed on the luminescent layer, it is possible to suggest an electroluminescent lamp with 
high reliability properties where there is no wire breaks or brightness variations. Then, 
furthermore, because of the fact that the transparent electroconductive layer of one of the 
adjacent electroluminescent elements and the transparent electrode of the transparent 
electroconductive film of the other element are connected through the electricity- 
collecting band, a simplification is achieved and because of that the connection between 
the electroluminescent elements becomes even more reliable thus improving the 
reliability. 

[0009] 

[Embodiment of the Invention] 

One practical embodiment of the electroluniinescent lamp according to the present 
invention will be explained as the diagrams in Figure 1, Figure 2 and Figure 3 are 
elucidated. The large-scale electroluminescent lamp 35 according to the present invention 
has a structure as shown in the cross sectional view diagram in Figure 1 (a) and in the top 
view diagram presented in Figure 1 (b). Its manufacturing method is explained by using 



Figure 2. First, as it is shown in the cross sectional diagram presented in Figure 2 (a), on 
the back surface electrode 1 formed from aluminum foil etc., the reflective insulation 
layer 2, obtained as barium titanate etc., white color highly dielectric material has been 
dispersed in a resin material, and the luminescent layer 3, obtained as a fluorescent 
material where copper has been adhered on zinc sulfate thereby activating it, has been 
dispersed in a resin material, and the transparent electroconductive layer 4, obtained as 
indium oxide etc., transparent electroconductive powder material is dispersed in a 
thermoplastic resin material, are successively printed, and the laminated layer sheet 5 is 
formed. After that, on predetermined locations on the transparent electrode 6b of the 
transparent electroconductive film 6, obtained as ITO, etc., transparent electrodes 6b are 
formed through vapor deposition on a transparent film 6a, the electricity-collecting band 
7 consisting of silver paste etc., is printed and formed, and the lead electrode 8a is 
brought out from the electricity-collecting band. Next, the transparent electroconductive 
film 6 is adhered, through heat and pressure bonding, onto the transparent 
electroconductive layer 4 so that the a part of the edge of the transparent 
electroconductive layer 4 of tihe layer laminated sheet 5 is exposed, and the 
electroluminescent element 9 is obtained. 

[0010] 

Next, as it is shown according to the cross sectional view diagram shown in Figure 2 (b) 
on another back surface electrode 1 1 formed fi-om aluminum foil etc., the reflective 
insulation layer 12, obtained as barium titanate etc., white color highly dielectric material 
has been dispersed in a resin material, and the luminescent layer 13, obtained as a 
fluorescent material where copper has been adhered on zinc sulfate thereby activating it, 
has been dispersed in a resin material, and the transparent electroconductive layer 14, 
obtained as indium oxide etc., transparent electroconductive powder material is dispersed 
in a thermoplastic resin material, are successively printed, and the laminated layer sheet 
15 is formed. After that, on predetermined locations on the transparent electrode 16b of 
the transparent electroconductive film 16, obtained as ITO, etc., transparent electrodes 
1 6b are formed through vapor deposition on a transparent film 16a, the electricity- 
collecting band 17 consisting of silver paste etc., is printed and formed, and the 
transparent electroconductive film 16 is moved to a position on the transparent 
electroconductive layer 14 and it is adhered, through heat and pressure bonding, so that 
the part b of the transparent electroconductive film 16 and the part c of the transparent 
electroconductive layer 14 of the laminated sheet 15 are exposed, and the 
electroluminescent element 19 is obtained. 

[0011] 

As it is shown according to the cross sectional view diagram presented in Figure 2 ©, on 
another back surface electrode 21 formed firpm aluminum foil etc., the reflective 
insulation layer 22, obtained as barium titanate etc., white color highly dielectric material 
has been dispersed in a resin material, and the luminescent layer 23, obtained as a 
fluorescent material where copper has been adhered on zinc sulfate thereby activating it, 
has been dispersed in a resin material, and the transparent electroconductive layer 24, 



obtained as indium oxide etc., transparent electroconductive powder material is dispersed 
in a thermoplastic resin material, are successively printed, and the laminated layer sheet 
25 is formed. After that on predetermined locations on the transparent electrode 26b of 
the transparent electroconductive film 26, obtained as ITO, etc., transparent electrodes 
26b are formed through vapor deposition on a transparent film 26a, the electricity- 
collecting band 27 consisting of silver paste etc., is printed and formed, and the 
transparent electroconductive film 26 is adhered through heat and pressure bonding onto 
the transparent electroconductive layer 24, so that the part d of the transparent 
electroconductive film 26 is exposed and it sticks out, and the electroluminescent element 
29, is obtained. 

[0012] 

Then, after that, as it is shown according to the cross sectional view diagram in Figure 3, 
the back surface electrodes 1, 1 1, 21 of each of the above described electroluminescent 
elements 9, 19 and 29, are electrically connected on the surface of the electroconductive 
sheet 30, which is made of the aluminum foil etc., and from which the lead electrode 8b 
is brought out, and also, the part a of the electroluminescent element 9 and the part b of 
the electroluminescent element 19, and the part c of the electroluminescent element 19 
and the part d of the electroluminescent element 29 are placed so that they are electrically 
connected, and by using the outer cover film 3 1 , which is formed as the thermoplastic 
resin layer 31 b has been formed on the surface of the transparent film 31a, this is sealed 
from the top and the bottom side by heat and pressure bonding, and the large scale 
electroluminescent lamp 35 is obtained. 

[0013] 

Here, on the luminescent layers 3, 13, and 23 of the corresponding electroluminescent 
elements 9, 19 and 29, the printed transparent electroconductive layers 4, 14 and 24, have 
been placed, and because of that these transparent electroconductive layers can be 
connected to the transparent electrodes 6b, 16b and 26 b of the three electroluminescent 
elements 9, 1 9 and 29, through the electricity-collecting bands 7, 1 7 and 27; and it is 
possible to supply electricity to the three electroluminescent eletnents at the same time 
through a single lead electrode. Also, there are no steps at the connecting parts of the 
electroluminescent elements, and even if gaps are generated at the cormecting parts of the 
transparent electrodes, through the electricity-coUectmg bands 7, 17 and 27 and the 
transparent electroconductive layers 4, 14 and 24 on the surface of the electroluminescent 
layers, an electrical field is applied onto the electroluminescent layers 3, 13 and 23, and 
because of that, there is also no generation of parts that do not generate light. 

[0014] 

Also, if the maximum size of a single electroluminescent element that can be 
manufactured by using the usual manufacturing equipment is designated temporarily as 
A3 size, according to this practical embodiment example, it is possible to easily 
manufacture a large-scale electroluminescent lamp whose size is three times the 3 A size. 



7 



In the case of the present practical implementation example, an explanation was provided 
where three electroluminescent lamps were connected, however, by connecting at the 
same time a large number of electroluminescent elements, then it is possible to practically 
realize a large scale electroluminescent lamp. 

[0015] 

After that a second practical embodiment example according to the present invention 
will be explained. In the case of the first practical example, the connection between each 
of the electroluminescent elements and each of the back surface electrodes was 
accomplished through the electroconductive sheet 30 that has been provided with a lead 
electrode, however, according to the second practical implementation example an 
explanation will be provided regarding an example for the simplificaUon of this sheet. 

[0016] 

Figure 14 represents a sectional view diagram of the electroluminescent lamp 70 that 
shows the second practical implementation example according to the present invention. 
Its manufacturing method is explained by using Figure 5. First, as it is shown according 
to the presented in Figure 5 (a), on tiie surface of the back surface electrode 41 formed 
from aluminum foil etc., the reflective insulation layer 42, the electroluminescent layer 
43 and the transparent electroconductive layer 44 are successively printed so that the 
edge part e of the back surface electrode 41 remains, and the layer laminated sheet 45 is 
foraied and the lead electrode 48 b is brought out from the back surface electrode 41. 
Next, at predetermined locations on the transparent electrode 46b of the transpm^^^^ 

electroconductive fihn 46 formed as the transparent electrodes 46 b have been formed on 
the transparent film 46a, the electricity-collecting band 47 is printed and from &e ; 

electricity-collecting band 47 the lead electrode 48 a is brought out. Next, the transparent 
electroconductive fihn 46 is adhered through heat and pressure bonding on the 

transparent electroconductive layer 44 so that the part fat the edge part of the transparent 
electroconductive layer 44 of the laminated layer sheet 45 becomes exposed, and the 
electroluminescent element 49 is formed. 

[0017] 

Next on the surface of another back surface electrode 51 formed from aluminum foil 
etc the reflective insulation layer 52, the electroluminescent layer 53 and the transparent 
electroconductive layer 54 are successively printed so that the edge part g of the back 
surface electrode 51 remams, and the layer laminated sheet 55 is formed. Next, at 
predetermined locations on the transparent electrode 56b of the transparent 
electroconductive film 56 formed as the transparent electrodes 56 b have been formed on 
the transparent film 56a, the electricity-collecting band 57 is pnnted, and the transparent 
electroconductive film 56 is moved into position and it is adhered through heat and 
pressure bonding on the transparent electroconductive layer 54 so lhat Ae part h at the 
edge part of the transparent electroconductive film 56 and the part i of the edge part of 
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the transparent electroconductive layer 54 of the laminated layer sheet 55 are exposed, 
and the electroluminescent element 59 is formed. 

[0018] 

Then, on another back surface electrode 61, the reflective insulation layer 62, the 
electroluminescent layer 63 and the transparent electroconductive layer 64 are 
successively printed and the laminated layer sheet 65 is formed. Next, at predetermined 
locations on the transparent electrode 66b of the transparent electroconductive film 66 
formed as the transparent electrodes 66 b have been formed on the transparent film 66a, 
the electricity-collecting band 67 is printed and formed, and the transparent 
electroconductive film 66 is adhered through heat and pressure bonding on the 
transparent electroconductive layer 64 so that the part j at the edge part of the transparent 
electroconductive layer 64 becomes exposed, and the electroluminescent element 69 is 
formed. 

[0019] 

Next, as it is shown in the cross sectional view diagram presented in Figure 6, the back 
surface electrodes 41, 51, 61 of each of the above described electroluminescent elements 
49, 59 and 69, are correspondingly electrically coimected by the part e and the part g, and 
also, the part f of the electroluminescent element 49 and the part h of the 
electroluminescent element 59, and the part i of the electroluminescent element 59 and 
the part j of the electrolimiinescent element 69 are placed so that they are electrically 
connected, and by using the outer cover fihn 71, which is formed as the thermoplastic 
resin adhesive layer 71 b has been fomied on the surface of the transparent film 71 a, this 
is sealed fi-om the top and the bottom side by heat and pressure bonding, and the 
electroluminescent lamp 70 is obtained. In the case according to this practical 
implementation example, compared to the first practical implementation example, it is 
possible to reduce the base electroconductive sheet 30 and because of that it is possible to 
reduce the thickness and also, because of the reduction of the number of the technological 
processes it is possible to design a cost reduction. 

[0020] 

Also, according to the present practical implementation example an explanation has been 
provided of an example where a multiple number of electroluminescent lamps have been 
connected in a direction parallel to the direction in which the lead electrode has been 
brought out, however, a connection in a direction that is vertical to the lead out direction 
of the lead electrode is possible and by that a large scale in both the horizontal and the 
vertical direction is also possible. 

[0021] 
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[Results From the Present Invention] 

In the case according to the present invention, it has a structure where on the transparent 
electroconductive layer of one element of the adjacent electroluminescent elements the 
transparent electroconductive layer of another element is layer laminated and because of 
that it is possible to suggest a large size scale electroluminescent lamp that has a thin 
form factor and also where there is no connecting parts that are parts that do not generate 
light, and it is a lamp that can be easily manufactured without using a large size 
installation. Also, the electrodes on the surface side have a dual layer structure that is 
formed from the transparent electrodes of the transparent electroconductive film and from 
the transparent electroconductive layer and because of that and also because of the fact 
that the transparent electrode and the transparent electroconductive layer are connected 
through the electricity-collecting band, and that is simple, the electrical connection 
becomes reliable and it is possible to suggest a large size scale electroluminescent lamp 
that even in the case of a large size scale has no breaks in the wires and no brightness 
variation and has high reliability. 

[Brief Explanation of the Figures] 

[Figure 1] 

Figure 1 represents a cross sectional view diagram of a cross section along the line A - A. 
of the electroluminescent lamp according to the first practical implementation example, 
and it also presents a top view diagram of the same. 

[Figure2] 

Figure 2 is an explanation diagram of the structure of each of the electroluminescent 
elements used in the electroluminescent lamp according to the first practical 
implementation example and an explanation of its manufacturing technological 
processes. 

[Figures] 

Figure 3 is an assembly diagram of the electroluminescent lamp according to the first 
practical implementation example. 

[Figure 4] 

Figure 4 is a cross sectional view diagram of the electroluminescent lamp according to 
the second practical implementation example. 

[Figures] 

Figure 5 is an explanation diagram of the structure of each of the electroluminescent 
elements used in the electroluminescent lamp according to the second practical 
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implementation example and an explanation of its manufacturing technological 
processes. 

[Figure 6] 

Figure 6 is an assembly diagram of the electroluminescent lamp according to the second 
practical implementation example. 

[Figure?] 

Figure 7 is a cross sectional view diagram of the electroluminescent lamp according to 
the previous technology. 

[Figure 8] 

Figure 8 is a top view diagram of the large size scale electroluminescent lamp according 
to the previous technology. 

[Explanation of the Symbols] 

1,11,21,41,51,61 w back surface electrodes 

2, 12, 22, 42, 52, 62 reflective insulation layer 

3, 13, 23, 43, 53, 63 Electrolimiinescent layer 

4, 14, 24, 44, 54, 64 transparent electroconductive layer 

6. 16. 26. 46, 56, 66 transparent electroconductive film 

6a, 1 6a, 26a, 46a, 56a, 66a transparent film 

6b, 16b, 26b, 46b, 56b, 66b ......transparent electrode i 

7. 17. 27. 47, 57, 67 -electricity-collecting band / 

8a, 8b ..lead electrode 

9, 19, 29 electroluminescent element 

30 electroconductive sheet 

31,71... outer cover fihn 

35 electroluminescent lamp 

Patent Assignee: NEC Kansai LTD. 

Translated by Albena Blagev ((651) 735-1461 (h), (651) 704-7946 (w)) 
10/06/03 
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